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(57) ABSTRACT 

An aircraft based communication system (10) defining a 
wireless service area (20) is disclosed. The communication 
system (10) includes a communication gateway (30) con- 
nected to a terrestrial based communication network. A first 
aircraft (12) is located in proximity to the wireless service 
area (20). The first aircraft (12) communicates with the 
gateway (30) and communicates with at least one subscriber 
(24) located within the wireless service area (20). The first 
aircraft (12) transmits a first control signal (16) within the 
wireless service area (20). A second aircraft (14) is located 
in proximity to the wireless service area (20). The second 
aircraft (14) being operable for communicating with the 
gateway (30) and being operable for communicating with 
the subscriber (24) located within the wireless service area 
(20). The second aircraft (14) flies in proximity to the first 
aircraft (12) for transferring communication sessions (56, 
58) from the first aircraft (12) to the second aircraft (14) and 
maintaining a constant communication link between the 
subscriber (24) and the terrestrial based communication 
network. 

18 Claims, 6 Drawing Sheets 
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BASE STATION (BIS) TRANSMITS SAME 

FORWARD LINK SIGNALS TO BOTH 
AIRCRAFT. THE INFORMATION TO THE 
REPLACEMENT PLANE IS ATTENUATED. 



68 



THE BTS RECEIVES SIGNALS FROM 
BOTH AIRCRAFT AND USES THE BTS 
DIVERSITY INPUTS TO PROCESS 
THE SIGNALS. 



70 

VJ 



THE GROUND CONVERTER CHANGES THE 
RELATIVE POWER OF THE TRANSMITTED 
SIGNALS, REDUCING THE AMPLITUDE 
OF THE SERVING AIRCRAFT AND 
INCREASING THE AMPLITUDE OF 
THE REPLACEMENT AIRCRAFT. 



74 



THE GROUND CONVERTER CHANGES THE 
RELATIVE AMPLITUDE SLOW ENOUGH 
TO GRANT THE HANDOFF REQUEST. 
WHEN THERE IS A LARGE DIFFERENCE 
BETWEEN THE TWO AIRCRAFT SIGNAL 
LEVELS, THE GROUND CONVERTER 
STOPS TRANSMITTING TO THE 
ORIGINAL SERVING AIRCRAFT. 



AIRCRAFT 

REPLACEMENT AIRCRAFT ARRIVES ON 
STATION IN GEOGRAPHIC AREA READY 
TO INITIATE SERVICE 
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BOTH AIRCRAFT TRANSMIT FORWARD 

LINK SIGNALS TO THE GROUND. 
LIKEWISE BOTH AIRCRAFT RECEIVE 
THE UPLINK SIGNALS AND RETRANSMIT 
UPLINK SIGNALS TO THE BTS. 



THE PLANE TO PLANE HANDOFF 
PROCESS IS COMPLETE. THE ORIGINAL 
SERVING PLANE STOPS TRANSMITTING 

THE UPLINK SIGNAL TO THE 8TS 
AND THE GEOGRAPHIC AREA. 
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HANDSET 
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WIRELESS HANDSET RECEIVES FORWARD 
LINK SIGNALS FROM BOTH AIRCRAFT 
AND USES IT'S MULTIPATH RESOLVER 
(RAKE RECEIVER) TO PROCESS THE 
SIGNALS. HANDSET TRANSMITS 
WITHOUT ANY HARDWARE OR 
SOFTWARE MODIFICATIONS. 



,72 



THE HANDSET MODIFIES ITS 
MULTIPATH RESOLVER AS THE 
RELATIVE SIGNAL LEVELS CHANGE. IF 
THE CONTROL CHANNEL (FORWARD LINK 
SIGNAL FROM A DIFFERENT BEAM 
TRANSMITTED BY THE REPLACEMENT 
AIRCRAFT BECOMES STRONGER THAN 
THE CONTROL CHANNEL FROM THE 
SERVICING AIRCRAFT, A HANDOFF 
IS REQUESTED. 
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SYSTEM AND TECHNIQUE FOR PLANE 
SWITCHOVER IN AN AIRCRAFT BASED 
WIRELESS COMMUNICATION SYSTEM 

BACKGROUND OF THE INVENTION 

1. Technical Field 

The present invention relates generally to an aircraft 
based communication system. More particularly, the present 
invention is directed to a system and technique for imple- 
menting plane to plane switchover in an aircraft based 
wireless communication system. 

2. Discussion 

The increasing need for wireless networks and commu- 
nication capabilities in outlying and geographically diverse 
locations has created great demand for wireless systems and 
wireless service carriers. Many of these new carriers have 
understandably focused their resources on building as many 
towers and installing and commissioning as many terrestrial 
base stations as possible. This strategy increases the cover- 
age area for the communication services of the system and 
generates revenue for the wireless system operator at a rate 
limited by the amount of time necessary to construct and 
commission these base station facilities. However, the build- 
out rate for base stations is still slow and expensive. 

There exist many geographic regions which do not have 
wireless communication services implemented through 
antenna towers and terrestrial base stations. Such areas are 
often referred to as green field areas. Several options exist 
for providing wireless communication services to subscrib- 
ers within these green field areas including but not limited 
to, installing towers and terrestrial base stations, providing 
communication service from an aircraft flying overhead, and 
providing communication service from a satellite constella- 
tion. 

Aircraft based wireless communication systems are being 
seriously considered due to their tower investment in capital 
equipment, and their reduced lead time for complete imple- 
mentation. Aircraft based wireless communication systems 
have a significant advantage over antenna tower based 
terrestrial systems in that a single aircraft and base station 
can replace many antenna towers and still cover a large 
geographic area. Moreover, the aircraft can maintain a line 
of sight communication link with nearly every subscriber 
within its communication beam coverage area. However, 
one disadvantage with an aircraft based wireless communi- 
cation system is that the aircraft can only provide coverage 
to the service area for a limited amount of time, as most 
aircraft must be refueled and the flight crew must be 
changed. 

In view of the known challenges with terrestrial based 
wireless communication systems, it is desirable to provide 
an aircraft based wireless communication system which 
eliminates the need for additional and costly terrestrial based 
antenna systems. It is further desirable to provide an aircraft 
based wireless communication system which is compatible 
with existing wireless communication system base trans- 
ceiver stations. To achieve the above goal, it is desirable to 
implement a system and technique for executing switchover 
of the real time communication sessions from one servicing 
aircraft to another replacement aircraft while both aircraft 
are in flight. Accordingly, it is an advantage of the present 
invention to minimize any dropped calls or interruption in 
service experienced by the ground based system subscribers 
during execution of the plane to plane switchover protocol. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The various advantages of the present invention will 
become apparent to one skilled in the art by reading the 
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following specification and appended claims, and by refer- 
encing the following drawings in which: 

FIG. 1 is a diagram showing the components of the 
wireless communication system of the present invention 
5 during normal steady state operation; 

FIG. 2 is a diagram showing the wireless communication 
system of the present invention during preparation for 
communication switchover from the servicing aircraft to the 
replacement aircraft; 
10 FIG. 3 is a diagram showing the wireless communication 
system of the present invention during execution of the 
communication switchover protocol; 

FIG. 4 is a diagram showing the wireless communication 
15 system of the present invention after completion of the 
communication switchover protocol; 

FIG. 5 is a flow diagram showing the steps for executing 
the communication switchover protocol; and 
FIG. 6 is a block diagram showing the communication 
20 hardware which comprises the payload of each aircraft. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Turning now to FIG. 1, the aircraft based communication 

25 system 10 is shown in accordance with a preferred embodi- 
ment of the present invention. Communication system 10 is 
a cellular based communication system, preferably referred 
to as a wireless communication system. As shown, wireless 
communication system 10 includes a primary or servicing 

30 aircraft 12 which is outfitted with suitable communication 
hardware for broadcasting a communication signal 16 into a 
predetermined geographic area 20. Preferably, the commu- 
nication signal 16 is a wireless communication beam pattern 
comprising a plurality of precisely focused individual beams 

35 22. The beams 22 may be received by a plurality of wireless 
communication devices, such as a wireless handset 24. 

With reference to FIG. 2, the communication system 10 
also includes a secondary or replacement aircraft 14 which 
is also capable of broadcasting a communication signal 18 

40 into the predetermined geographic region 20. The commu- 
nication signal 18 is also preferably a wireless communica- 
tion beam pattern comprising a plurality of precisely focused 
individual beams 22, which may also be received by one or 
more wireless handsets 24. The primary communication 

45 signal 16 is shown as a beam pattern of solid circles 26, and 
the secondary communication signal 18 is shown as a 
pattern of dotted line circles 28. 

Referring now to FIGS. 1 and 2, the ground based 
communication system 30 represents the existing commu- 

50 nication hardware associated with most ground based wire- 
less communication systems. As shown, communication 
system 30 includes a base transceiver station (BTS) 32 
having a main receiver 34, a diversity receiver 36, and a 
transmitter 38. The BTS 32 functions as a communication 

55 gateway between the aircraft 12, 14 and a terrestrial based 
communication network, such as a public telephone and/or 
data network. A high speed data converter 40 provides a high 
speed data link to the aircraft 12, 14. Therefore, high speed 
data converter receives signals from the transmitter 38 and 

60 provides converted signals to the main receiver 34 and 
diversity receiver 36 of the BTS 32. A variety of data 
converters can be used with the communication system of 
the present invention. While a C-band converter is preferred, 
other converters such as K-band and S-band converters can 

65 also be employed. 

The C-band converter 40 is also connected via a 
bi-directional communication path 42 to a primary antenna 
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44. The C-band converter 40 is also connected via a 
bi-directional communication link 46 to a secondary antenna 
48. While two separate antennas 44, 48 are shown, it is 
within the scope of the present invention to use a single 
multiplexed antenna for communicating with the aircraft 12, 
14. The ground based communication system 30 is prefer- 
ably an existing 800 MHz or 1900 MHz wireless commu- 
nication system operating under either the Is-95 or Is-136 
wireless communication standard. While one of the above 
mentioned wireless systems is preferred, the plane to plane 
switchover protocol of the present invention can be used 
with many other types of wireless communication systems 
and standards. 

Turning briefly to FIG. 6, the pay load 80 of the servicing 
aircraft 12 is shown in block diagram form. It should be 
understood that replacement aircraft 14 also includes a 
similar payload 80. As shown, the communication hardware 
forming payload 80 includes a signal repeater 82 which 
further includes signal control and processing hardware. The 
signal repeater 82 communicates bidirectiooally with a 
C-band signal generator 84 which is connected to a suitable 
C-band antenna 86. The signal repeater 82 also communi- 
cates bidirectionally with a wireless beam signal generator 
88 which is connected to a suitable wireless beam antenna 
array 90. As will be appreciated the C-band antenna 86 
communicates with the antennas 44, 48 connected to the 
ground based C-band converter 40, and the wireless beam 
antenna array 90 is particularly suited for broadcasting the 
wireless communication beam patterns 16, 18. Because the 
C-band antenna 86 and the wireless beam antenna array 90 
are mounted externally on each aircraft 12, 14, they are 
preferably covered by an aerodynamic cowling 92. 

With reference to FIG. 1, the steady state operation of 
communication system 10 will be described in greater detail. 
During the steady state operation, wireless communication 
service is provided by a single aircraft such as servicing 
aircraft 12. It is preferred that the aircraft 12,14 fly over the 
wireless service area at an altitude of about 30,000 to 50,000 
feet. However, one skilled in the art will readily appreciate 
that the aircraft 12, 14 can fly at a variety of altitudes 
depending upon the system implementation and aircraft 
capabilities. During the steady state operation of the wireless 
communication system, one of the two C-band ground 
antennas 44, 48 are used for the feeder link 56 between the 
ground based communication system 30 and the servicing 
aircraft 12. As shown in FIG. 1, the primary antenna 44 is 
being used. Also shown is that the replacement aircraft 14 is 
in transit to the predetermined geographic area 20 from an 
airport 50. During steady state operation, the BTS 32 is 
receiving the repeated signal from the servicing aircraft 12 
on the main receiver path 34. A wireless service subscriber 
24 within geographic area 20 perceives a single RF com- 
munication path. Accordingly, an advantage of the present 
invention is that an existing wireless service subscriber 24 
can communicate with the aircraft 12, 14 without any 
modifications to their wireless telephone or data device. 
Additionally, the communication hardware carried by the 
aircraft 12, 14 can communicate with existing terrestrial 
based telephone and data networks. 

Turning now to FIG. 2, the preparation for executing a 
plane to plane communication switchover protocol is shown. 
During switchover preparation, the replacement aircraft 14 
moves into position along a flight path in proximity to the 
primary servicing aircraft 12. The replacement aircraft 14 
replicates the communication signal 16 transmitted by ser- 
vicing aircraft 12 as wireless communication beam pattern 
18. This communication signal 18 is broadcasted from the 
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replacement aircraft 14 toward the ground at low power, and 
is broadcasted in such a way that the wireless communica- 
tion beam pattern 18 substantially overlaps the existing 
wireless communication beam pattern 16. The overlap 

5 between the communication beam patterns 16, 18 is pref- 
erably greater than 80%. For example, if the overlap 
becomes less than 80%, an significant number of subscribers 
will be required to handoff to a different beam. A goal of the 
present invention is to minimize the number of handoffs 

1D during execution of the plane to plane switchover. 

As part of the switchover preparation protocol, both 
ground antennas 44, 48 are used for transmitting and receiv- 
ing the feeder link communication signals 56, 58 to/from the 
aircraft 12, 14. The aircraft 12, 14 function as signal repeat - 

15 ers for communicating between the BTS 32 and the prede- 
termined geographic region 20. The BTS 32 receives a 
strong signal on the main receiver 34 via the primary 
antenna 44, and a weaker diffracted signal on the diversity 
receiver 36 via the secondary antenna 48. During switchover 

20 preparation, a wireless subscriber 24 within the geographic 
region 20 perceives a multipath reception condition because 
the communication signal 16 and the communication signal 
18 are transmitted within a common frequency band. For 
wireless handsets, such as a CDMA handset, the RAKE 

25 receiver internal to the handset functions to resolve the 
multipath signals. As is known in the art, the RAKE receiver 
of a CDMA wireless handset has the ability to separate out 
and receive multipath signals (two signals on the same 
frequency). 

30 Referring to FIG. 3, the switchover execution procedure 
is shown. During switchover execution, the replacement 
aircraft 14 increases the power of its control signal 18 up to 
normal amplitude levels, and the servicing aircraft 12 
reduces the power level of its control signal 16 until the 

35 control signal can no longer be detected. The power level of 
the control signal 18 can be increased to its normal operating 
power level before the power level of the control signal 16 
is attenuated. Alternatively, the power level of the control 
signal 18 can be increased while simultaneously attenuating 

40 the power level of the control signal 16. In this context the 
term control signal refers collectively to voice traffic and 
control signal information. The power level changes of the 
control signals can be performed by the hardware carried in 
each aircraft 12, 14. Alternatively, the power level changes 

45 of the control signals can be performed by the ground based 
C-band converter 40. 

At this point, both C-band ground antennas 44, 48 are 
used for the feeder link, broadcasted to/received from the 
wireless subscribers 24 within the geographic area 20. It is 

50 preferred that the subscriber links from each aircraft 12, 14 
to the wireless subscribers 24 are broadcasted at the same 
frequency, such that they appear to be identical to the 
subscriber for creating or simulating a multipath condition 
such that they can be simultaneously received by a single 

55 handset receiver. Also at this point, both aircraft are receiv- 
ing and repeating signals from the wireless subscribers 24 
back to the ground antennas 44, 48. Further, both receivers 
34, 36 of BTS 32 are receiving the multipath signals from 
the aircraft 12, 14. As the power of the control signal from 

60 the servicing aircraft 12 fades and the power of the control 
signal from the replacement aircraft 14 increases, the BTS 
32 switches reception from the main receiver 34 to the 
diversity path receiver 36, and the communication sessions 
are effectively transferred or switched over from the servic- 

65 ing aircraft 12 to the replacement aircraft 14. At this point, 
there is minimal frequency and timing shift of the control 
signals received by the BTS 24. Also from the wireless 
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subscriber's view, there is minimal frequency and liming At block 74, the ground based C-band converter 40 
shift of the control signals. More particularly, this means that changes the relative amplitude slow enough to grant the 
the plane to plane switchover is transparent to the handset handoff request. Where there is a large difference between 
24, and a wireless subscriber within the predetermined the two aircraft signal levels, the converter 40 stops trans- 
geographic area 20 is unable to perceive the switching from 5 mitting to the original servicing aircraft 12. Finally at block 
the main receiver 34 to the diversity path receiver 36. 7 $ j lhe plane to p i ane switchover process is complete. The 

Turning now to FIG. 4, completion of the plane to plane original servicing aircraft 12 stops transmitting the uplink 

communication switchover protocol is shown. After the signal to the BTS 32 and also stops transmitting the forward 

switchover protocol from the servicing aircraft 12 to the ^ signal t0 the geographic area 20. 

replacement aircraft 14 is complete, the replacement aircraft , n r~ . , , 

14 is then considered the primary servicing and communi- 10 ™ e P res ^ nt invenll0D diversil y "P" 15 00 a standard 

eating aircraft. At this point, operation once again has the BTS 10 handle lwo communication inputs from two separate 

appearance of normal steady state operation. The BTS 32 is aircraft - ^ communication switchover protocol associated 

receiving the control channel 56 on the secondary antenna ™ xh lhe P resent invention allows for slowly changing rela- 

48. After the switchover protocol is complete the BTS 32 tive powers to the BTS, thus forcing transparent switchovers 

can continue receiving signals on the diversity path receiver 15 from the old beam pattern or beam structure to the new beam 

36, or as shown, the C-band converter 40 may switch signal pattern or beam structure. The communication protocol of 

reception from the diversity receiver 36 to the main receiver the present invention also allows transmission of both sig- 

34. This communication link from the aircraft 14 to the nals to the aircraft on different polarizations, 

antenna 48 is shown as a solid line 56, and the communi- jbe present invention allows a service provider to rapidly 

cation link from the antenna 48 through to the main receiver 20 CQver a g e0 g rap hi C al area without having to deploy 

34 of the BTS 32 is shown as a dashed line 54. Additionally, multi le base stations across that afea ^ allows ear , 

as shown responsibility for carrying the feeder link 56 has mlQ new markels and expansion after 

aminnf 48 ° m * initial deployment. This can be done without any changes to 

... , ....... the wireless infrastructure or to the subscriber handset. The 

While the present invention has been described within the 25 mvention ides CQ e Qver a ^ geographi . 

context of a two aircraft system, one skilled in the art will » linking the wireless infrastructure on The ground 

readily appreciate that a single aircraft 12 can be used for . * « . . . . . J V 

providing communication service to subscribers 24 within wlh a f m P altltude re P ealer tbal 15 carned on ™ ™ 

me service area 20. The aircraft 12 is intended to include any ***** P' cscnt mvc ° tl0 °; » technique is described for 

type of aircraft capable of maintaining coverage over the 30 minimizing the dropped call impact of a plane to plane 

service area 20, including but not limited to an unmanned switchover « ?n aircraft based wireless communication 

airplane with in-flight refueling capabilities, a dirigible type s y stem ' M fonh above * ^ e techmque involves simulta- 

airship, and a balloon. Additionally, the switchover protocol ^ansmittmg control channels from both planes 

of the present invention may be made between two different wWc f the rclative P owcr (^phtude) levels of the 

types of aircraft. 35 COQtro1 S1 S nals " 

With reference to FIG. 5, the relative timing of the events ™ e wide-area coverage provided by the present invention 

forming the plane to plane switchover protocol of the saves ^ ex P enses b V locatm S lhe infrastructure equip- 

present invention are shown. At block 60, the replacement ment wireless commumcation system in a single 

aircraft 14 arrives on station ready to initiate wireless center. The service provider does not have to buy any land, 

service. At block 62 the BTS 32 transmits the same forward 40 buildin ^ °' l ° wcrs t0 insta ^ hundreds of base transceiver 

link signals 56, 58 (including control signal information) to statl0ns ( BTS f) to ^, ver lne ^ ea * Inst u ead > ^ Wirel ? SS 

both aircraft 12, 14 (respectively). The information to the °P? ra, °r ^P 1 ? m f st *Hi a moblle switching office and a 

replacement aircraft 14 is attenuated by the C-band con- ***** amount of BTS equipment needed for terrestnal 

verier 40. At block 64, both aircraft 12, 14 retransmit the deployment. 

forward link signals (or subscriber link signals) into the 45 ^ localion of all the wireless infrastructure 

geographic area 20. Likewise, both aircraft 12, 14 receive equipment in the present invention allows the wireless 

the uplink signals from a wireless subscriber and retransmit operator to operate and maintain the system with a smaller 

these signals to the BTS 32. At block 66, the wireless crew. Moreover, the wireless operator saves all the capital 

handset 24 receives signals from both aircraft 12, 14 and expenses (trucks, test equipment, etc.) and all the recurring 

uses it's multipath resolver (RAKE receiver) to process the 50 cosls (Personnel to visit the sites) that would be needed to 

signals and resolve the multipath condition. The handset operate and maintain geographically dispersed facilities, 

transmits normally, and does not require any modification. The wireless communication system of the present inven- 

Al block 68, the BTS 32 receives signals from both tion complements a terrestrial coverage by filling up any 

aircraft 12, 14 and uses the BTS diversity inputs 34, 36 to coverage holes left in the terrestrial deployment and by 

process the signals. At block 70 the C-band converter 40 55 extending the coverage to suburban and rural areas where 

slowly changes the relative power of the transmitted signals, site deployment is not economical. In a new system, the 

reducing the amplitude of the signal from the servicing present invention provides immediate coverage of the entire 

aircraft 12 and increasing the amplitude of the signal from service area, compared to the slow rollout of sites that is 

the replacement aircraft 14. Alternatively, changing of the typical in terrestrial deployments. 

relative power can be handled by the signal control and 60 The present invention can also provide services for other 

processing hardware 82 carried by each aircraft 12, 14. digital wireless technologies such as Personal Communica- 

Continuing with block 72, the handset modifies its multipath tion Service (PCS) 1900, IS-95 Code Division Multiple 

resolver as the relative signal levels change. If the control Access (CDMA), IS -136 Time Division Multiple Access 

channel (forward link signal) from a different beam trans- (TDMA), Global System for Mobiles (GSM) and Integrated 

mitted by the replacement aircraft 14 becomes stronger than 65 Digital Enhanced Network (iDEN). In addition, the present 

the control channel from the servicing aircraft 12, a beam to invention can be used for third generauon wireless systems 

beam handoff is requested. such as Universal Mobile Telecommunications System 
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(UMTS) or CDMA-2000 as well as broadband data systems 
such as Local Multipoint Distribution Systems (LMDS). 

The foregoing discussion discloses and describes exem- 
plary embodiments of the present invention. One skilled in 
the art will readily recognize from such discussion, and from 5 
the accompanying drawings and claims, that various 
changes, modifications and variations can be made therein 
without departing from the spirit and scope of the invention 
as defined in the following claims. 

What is claimed is: 10 

1. An aircraft based communication system defining a 
wireless service area comprising: 

a communication gateway connected to a terrestrial based 
communication network; 

a first aircraft located in proximity to the wireless service 
area, the first aircraft communicating with the gateway 
and communicating with at least one subscriber located 
within the wireless service area, the first aircraft trans- 
mitting a first control signal within the wireless service 

area; ... .20 

a second aircraft located in proximity to the wireless 
service area, the second aircraft operable for commu- 
nicating with the gateway and operable for communi- 
cating with the subscriber located within the wireless 
service area; 25 

wherein the second aircraft flies in proximity to the first 
aircraft for transferring communication sessions from 
the first aircraft to the second aircraft and maintaining 
a constant communication link between the subscriber 
and the terrestrial based communication network, the 3Q 
second aircraft transmits a second control signal within 
the wireless service area; and 

wherein the beam pattern of the second control signal 
overlaps the beam pattern of the first control signal by 
at least 80%. 35 

2. The communication system of claim 1 wherein the 
second control signal is transmitted to appear identical to the 
first control signal as perceived by a wireless receiving 
device. 

3. The communication system of claim 1 wherein the first 40 
and second control signals are received by a wireless receiv- 
ing device and the wireless receiving device perceives a 
multipath condition. 

4. The communication system of claim 1 wherein the first 
control signal and the second control signal are transmitted 45 
within a common frequency band. 

5. The communication system of claim 1 wherein a power 
level of the second control signal is increased and a power 
level of the first control signal is attenuated while the second 
aircraft flies in proximity to the first aircraft. 50 

6. The communication system of claim 1 wherein the 
communication gateway provides a communication link 
between the terrestrial based communication network and 
the aircraft based communication system. 

7. An aircraft based communication system defining a 55 
wireless service area comprising: 

a communication gateway connected to a terrestrial based 
communication network, the communication gateway 
providing a communication link between the terrestrial 
based communication network and the aircraft based 60 
communication system; 

a first aircraft located in proximity to the wireless service 
area, the first aircraft having a repeater for communi- 
cating with the gateway and communicating with at 
least one subscriber located within the wireless service 65 
area, the first aircraft transmitting a first control signal 
within the wireless service area; 
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a second aircraft located in proximity to the wireless 
service area, the second aircraft having a repeater 
operable for communicating with the gateway and 
operable for communicating with the subscriber 
located within the wireless service area, the second 
aircraft transmitting a second control signal within the 
wireless service area wherein a beam pattern of the 
second control signal substantially overlaps a beam 
pattern of the first control signal; 

the second aircraft flying in proximity to the first aircraft 
while transmitting the second control signal for execut- 
ing a switchover protocol, wherein a power level of the 
second control signal is increased and a power level of 
the first control signal is attenuated during the switcho- 
ver protocol for transferring communication sessions 
from the first aircraft to the second aircraft while 
maintaining an uninterrupted communication link 
between the subscriber and the terrestrial based com- 
munication network; and 

the communication gateway includes a first receiver and 
a second receiver, the first receiver communicating 
with the first aircraft and the second receiver commu- 
nicating with the second aircraft during the switchover 
protocol. 

8. The communication system of claim 7 wherein the first 
and second control signals are received by a wireless receiv- 
ing device and the wireless receiving device perceives a 
multipath condition. 

9. The communication system of claim 7 wherein the first 
control signal and the second control signal are transmitted 
within a common frequency band. 

10. The communication system of claim 7 wherein the 
switchover protocol is executed by a data converter con- 
nected to the communication gateway. 

11. The communication system of claim 7 wherein the 
switchover protocol is executed by communication hard- 
ware carried by the first and second aircraft. 

12. The communication system of claim 7 wherein the 
power level of the second control signal is increased to its 
normal operating power level before the power level of the 
first control signal is attenuated. 

13. The communication system of claim 7 wherein the 
power level of the second control signal is increased while 
simultaneously attenuating the power level of the first con- 
trol signal. 

14. The communication system of claim 7 wherein the 
terrestrial based communication network is a telecommuni- 
cations network for carrying at least one of voice informa- 
tion and data information. 

15. The communication system of claim 7 wherein the 
beam pattern of the second control signal overlaps the beam 
pattern of the first control signal by at least 80%. 

16. An aircraft based communication system comprising: 
a communication gateway connected to a terrestrial base 

communication network, the communication gateway 
providing a communication link between the terrestrial 
based communication network and the aircraft based 
communication system; 

a servicing aircraft located above a wireless service area, 
the aircraft communicating with the gateway and com- 
municating with at least one subscriber located within 
the wireless service area, the aircraft transmitting a 
control signal within the service area, the control signal 
including a plurality of communication beams; 

wherein the servicing aircraft functions as a repeater for 
repeating communication sessions between the sub- 
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scriber and the communication gateway for providing 
communication service between the subscriber and the 
terrestrial based communication network; and 
a second aircraft flying in proximity to the servicing 
aircraft, the second aircraft communicating with the 5 
gateway and communicating with at least one sub- 
scriber located within the wireless service area, the 
second aircraft transmitting an alternate control signal 
within the service area, the alternate control signal 
including a plurality of communication beams which 30 
substantially overlap the control signal transmitted 
from the servicing aircraft by at least 80%. 

17. The communication system of claim 16 wherein the 
second aircraft operates under control of a switchover pro- 
tocol for transferring the communication sessions from the 15 
servicing aircraft to the second aircraft. 

18. A method for executing a communication switchover 
protocol comprising the steps of: 

providing a communication gateway having a transmitter, 
a first receiver, and a second receiver; 20 

providing a first aircraft based communication repeater, 
the first aircraft based communication repeater main- 
taining a first communication link between at least one 
wireless subscriber and the communication gateway; 25 

providing a second aircraft based communication 
repeater, the second aircraft based communication 
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repeater operable for maintaining a second communi- 
cation link between the wireless subscriber and the 
communication gateway; 

broadcasting a first communication signal from the first 
aircraft based communication repeater at a first power 
level; 

broadcasting a second communication signal from the 
second aircraft based communication repeater at a 
second power level, the first power level being greater 
than the second power level; 

increasing power of the second power level and decreas- 
ing power 'of the first power level until the second 
power level is greater than the first power level; 

wherein a communication session associated with the first 
communication link is transferred to the secondary 
aircraft based communication repeater; and 

during the step of broadcasting the second communication 
signal, the first receiver communicates with the first 
repeater and the second receiver communicates with 
the second repeater during the communication switcho- 
ver protocol. 

* * * * * 
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